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a b s t r a c t
A 72-year-old man with ischemic cardiomyopathy was admitted for the treatment of ventricular
tachycardia (VT). Because his VT was poorly tolerated hemodynamically, substrate mapping was
performed. The map revealed the presence of low-voltage areas in the inferolateral wall of the LV. Late
potentials (LPs) were recorded during sinus rhythm, and pacing at the site revealed a good pacemap for
targeting the VT. Delivery of radiofrequency (RF) current to the area where LPs were recorded rendered
the targeted VT noninducible. After RF delivery, dissociation of the LPs with an interval of 3140 ms was
documented during sinus rhythm.
& 2013 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.
1. Introduction
In patients with ischemic cardiomyopathy, ventricular tachy-
cardia (VT) predominantly arises via a reentrant mechanism
involving areas of slow and anisotropic conduction. Delayed local
activation can be identiﬁed by late potentials (LPs) recor-
ded during electroanatomical mapping, and ablation strategies
based on targeting LPs have been shown to be effective [1–4].
We describe a patient with ischemic cardiomyopathy in whom
successful radiofrequency (RF) ablation of LPs within a scar
resulted in the dissociation of the LPs.
2. Case report
A 72-year-old man had a history of ischemic heart disease.
Seven months prior, he received an implantable cardioverter-
deﬁbrillator (ICD) because of ventricular tachycardia (VT). His
echocardiogram revealed poor left ventricular function (EF¼30%)
with inferior-lateral and septal wall hypokinesis. On admission, he
underwent radiofrequency catheter ablation for VT despite toler-
ating maximal dose levels of antiarrhythmic drugs. A sustained
monomorphic VT with a right bundle branch block and superior
axis morphology was reproducibly inducible (Fig. 1A). Because the
VT was poorly tolerated hemodynamically, a substrate-based
voltage map of the left ventricular endocardium during sinus
rhythm was constructed under the guidance of a NavX mapping
system (NavX Velocity, St. Jude Medical Inc., St. Paul, MN, USA).
The map revealed the presence of a low-voltage area (deﬁned by a
voltage o1.5 mV) in the inferior-lateral and septal walls of the left
ventricle (LV). LV mapping using a duodecapolar catheter allowed
us to delineate scar heterogeneity [5]. Late potentials (LPs) were
constantly recorded during sinus rhythm using a 4-mm tip
electrode ablation catheter (Saﬁre Blu, St. Jude Medical, St. Paul,
MN) adjacent to the surviving tissue islets within the scar (Fig. 1B,
white circles). Pacing at that site demonstrated a 12-lead QRS
morphology similar to that of the clinical VT with a long stimulus-
to-QRS duration (Fig. 1A). Delivery of 4 radiofrequency (RF) lesions
targeting areas exhibiting LPs and areas with pace-mapping
consistent with the putative isthmus rendered the targeted VT
noninducible. After RF delivery, dissociation of the LPs with an
interval of 3140 ms was documented during sinus rhythm (Fig. 2).
3. Discussion
Catheter ablation has played an increasingly important role in
controlling VT episodes in patients with structural heart disease
who have an ICD [6–10]. LPs recorded at an endocardial ventri-
cular site reﬂect slow conduction into a protected zone. Strategies
for the successful ablation of poorly tolerated, scar-based VTs often
involve the identiﬁcation and ablation of LPs during sinus rhythm
[4,5,11], on the basis that they are critical sites for maintenance of
the VT. In this case, high-density mapping with a multipolar
catheter facilitated the delineation of the heterogeneous infarct
architecture and detection of the LPs [5], and those sites were
Contents lists available at ScienceDirect
journal homepage: www.elsevier.com/locate/joa
Journal of Arrhythmia
1880-4276/$ - see front matter & 2013 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.joa.2013.09.008
n Corresponding author. Tel.: þ81 489 65 1111; fax: þ81 489 60 1708.
E-mail address: nshiro@dokkyomed.ac.jp (S. Nakahara).
Journal of Arrhythmia 30 (2014) 320–322
identiﬁed as putative isthmuses. The dissociation of LPs after
catheter ablation of the scar-based VT in this patient with ischemic
cardiomyopathy was a unique observation. An externally irrigated
ablation catheter design has been shown to create deeper and
larger volume lesions compared with the nonirrigated catheter
design [8]. It can be speculated that conduction through the
entrance site was modiﬁed by the RF application, resulting in
conduction block to the LPs. Large prospective studies are needed
to determine whether the emergence of dissociated LPs is a
prognostic indicator of successful ablation in patients with
postinfarction VT.
Conﬂict of interest
The authors have no conﬂicts of interest to declare.
Fig. 1. (A) A 12-lead ECG recording of a VT and pacemap from sites with late potentials (LPs). Pacemapping at that position produced a QRS morphological characteristic
similar to that of the VT. Ablation at that position rendered the targeted VT noninducible. (B) Endocardial LV voltage map. The inferoposterior view of the endocardial map
shows an inferoposterior infarct. LPs (white circle) were constantly recorded around the heterogeneous scar areas. The yellow dots indicate the electrogram sampling points.
HRA¼high right atrium, CS¼coronary sinus, ABL¼ablation catheter and MA¼mitral annulus.
Fig. 2. A recording obtained during sinus rhythm after an irrigated RF application. Shown are surface and intracardiac recordings from the distal- and proximal-ablation
electrodes (ABL) located at sites with a good pacemap and from the coronary sinus (CS). Note the documented dissociation of the LPs recorded from the distal-ablation
electrode (indicated by arrows).
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